Use of multiple assay endpoints to investigate the effects of incubation time, dose of toxin, and plating density in cell-based cytotoxicity assays.
Here we show the results of comparing cell viability, cytotoxicity, and apoptosis assays for measuring the time- and dose-dependent toxic effects of tamoxifen on HepG2 cells. The quantitation of adenosine 5'-triphosphate (ATP), 5-(3-carboxymethoxyphenyl)-2-(4,5- dimethylthiazolyl)-3-(4-sulfophenyl) tetrazolium, inner salt (MTS) tetrazolium reduction, and resazurin reduction methods used to estimate the number of viable cells all showed a similar trend of decreased cell viability after longer periods of tamoxifen exposure to HepG2 cells. The release of lactate dehydrogenase (LDH) as a marker for cells with a compromised membrane and the increase in caspase-3/7 activity as a marker for apoptosis were both shown to increase using the same tamoxifen exposure conditions that caused a decrease in HepG2 cell viability. The longer the duration of exposure of tamoxifen, the lower the concentration required to kill or induce apoptosis in HepG2 cells. In contrast, there was no change in LDH release from HL-60 cells using conditions of vinblastine treatment that caused an increase in caspase activity and a decrease in ATP content, suggesting a difference in the mechanism of cell death between the two model systems. Both the density of parent stock cultures used as a source of cells to prepare assay plates and the density of cells per well in the assay plates were demonstrated to be factors than can influence the apparent potency of a toxin in viability, toxicity, and apoptosis assays. These results illustrate the importance of understanding the kinetics and mechanism of cell death of each in vitro model system as prerequisites for choosing the most appropriate assay method.